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Abstract There are many obvious applications for a Geographic
Information System (GIS) within real estate but how widely this
tool is used, particularly for corporate real estate, is unknown.
The results from a survey focusing on how corporate real estate
executives use GIS is reported. Results indicate that GIS is not
used extensively nor is it likely to be adopted in the near future.
Of those that use GIS, retail was the predominant industry;
demographic data was analyzed and site selection was the most
common use of this technology. Those that did use GIS report
that it is important or very important to their overall mission.
Introduction
A Geographic Information System (GIS) is a relatively new computer technology
that in the last decade has started to become popular for all kinds of corporations
(Castle, 1994). The technology helps in retrieving, comprehending and analyzing
information found in databases. Previously, information needed for the efﬁcient
management of corporate real estate assets was often sparse and difﬁcult to gather.
However, in today’s business environment managers are often inundated with data.
Any technology that allows management to ‘‘sort through’’ and ‘‘make sense’’ of
available data should prove to be indispensable. Additionally, GIS allows a
corporate real estate executive to create and maintain a master inventory of a
company’s real estate assets.
This new technology has become increasingly popular because the software allows
the user to display locationally deﬁned data (most often found in databases) in
easy-to-comprehend visual displays presented as colorful maps on the computer
screen. In addition to a picture being worth a thousand words, the real value-
adding component of GIS technology is in data assembly and analysis as it allows
one to integrate otherwise disparate databases (Castle, 1995). For example,
traditional database management systems (DBMS) schemas will not be able to
deal with the query ‘‘Find all for-sale properties simultaneously within one-fourth
mile of a BART station, within a census tract with a population growth rate of154  Fryrear, Prill and Worzala
1% annually, but outside an earthquake fault zone.’’ GIS allows for these types of
analyses.
The most commonly used deﬁnition of a GIS is: a computerized database
management system used for the capture, storage, retrieval, analysis and display
of locationally deﬁned data that is referenced by spatial or geographic coordinates
(Beam, 1994; and Rodriquez, Sirmans and Marks, 1995).
 Factors Influencing the Popularity of GIS
There are several factors that have affected the increased attention to GIS as a
tool for helping to make business decisions. First, and most important of all, is
the dramatic reduction in prices of GIS. Competitive pressures, as well as
technological advances, have led to signiﬁcant price cuts in the computer industry
in general, and GISs are no exception.
A second (related) factor is that computer technology itself has greatly improved.
Processing speed, memory and computing power have all improved at a
remarkable rate. Additionally, the changes in computer technology have been
accompanied by a signiﬁcant improvement in their user friendliness. These
advancements are important because a GIS is a database management system.
Power and speed are critical for the handling and manipulating of the large
amounts of data inherent in a GIS.
A third factor that has contributed to the increased use of GIS by business
executives is the ever-increasing number of vendors that are producing GIS
software for business use. There were over two hundred vendors of GISs in 1993
and that number has continued to increase (Bryan, 1994). These vendors range in
capabilities and price from simple ‘‘desktop mapping systems’’ to top of the line
systems that have complex analytical capabilities.
Aside from software costs, the greatest expense hurdle in the past has been the
ability to obtain digital maps of roads, census tract boundaries, zip code zone
boundaries, etc. Historically, these data layers had to be hand digitized and the
cost was often prohibitive. With the creation of the Census Bureau’s TIGER ﬁles,
and the repackaging provided ﬁrst by GDT and later BLR, Wessex, ETAK, etc.,
the fundamental map ﬁles needed to use GISs in business have become affordable.
Additionally, in 1992 GIS World, Inc. (Fort Collins, CO) launched Business
Geographics magazine, created the annual Business Geographic conference,
supported the publication of Proﬁting from a Geographic Information System
(Castle, 1994) and otherwise did much to spread the word about GIS. Geo Info
Systems also started promoting business applications.
A ﬁnal factor inﬂuencing the use of GISs in business is the increased variety of
consumer and business demographic data that is now available through private
data vendors at relatively low costs. Additionally, governmental agencies areThe Use of Geographic Information Systems  155
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offering more geographically-based data sets that are reasonably priced. Since data
is the key to a GIS (Beam, 1994), this ﬁnal factor is the most critical one to the
business community.
 Why a GIS is Effective
The visual aspect of a GIS is what makes the technology so appealing to users.
A geographic information system will take information from a variety of sources
(particularly from a spreadsheet) and display it in an easy-to-understand map
(Fung, Kung and Barber, 1995). Studies have shown that information presented
in a spatial format rather than in rows and columns is much more easily
understood and retained (Bryan, 1994). In an article by Beam (1994:2), Frank St.
Onge, manager of marketing analysis for Osram Sylvania, stated, ‘‘The visibleness
of a map allows you to think a little more creatively about how you want to
market. I’m amazed at how much time I spend looking at spreadsheets and saying,
‘‘This isn’t telling me anything.’’ Take that same spreadsheet, convert the data into
a map and the data immediately are understandable.’’
Additionally, the map does more than just command attention. It also shows
proximity relationships not apparent in a spreadsheet (e.g., a map showing the
spatial clustering of high income census tracts).
 Advanced GIS Capabilities
A GIS is very amenable to sophisticated analytical techniques that should interest
corporate real estate managers. GIS software automates spatial analytical processes
performed by quantitative geographers and is designed to analyze spatially
referenced data across any desired geographic locale.
Among the types of research that interest corporate real estate executives are
spatial interaction and spatial diffusion. Spatial interaction, often referred to as
gravity models, is used in analyzing potential locations for business and/or
facilities. The name (gravity model) is derived from the physical law that states
that any two bodies have a measurable physical attraction between them. The law
further states that the attraction increases as the two objects move closer together.
Thus, all things being equal, a potential customer is more likely to patronize a
store located nearby than one located farther away. Spatial diffusion models
measure the spread of a phenomenon, such as disease, fashion trends and
population growth over a given space and time. New housing developments, the
growth or decay of neighborhoods and housing absorption rates can all be
forecasted using this model (Rodriquez, Sirmans and Marks, 1995).
A recent use of GISs in the real estate arena has been in automating the real estate
appraisal industry (Robbins, 1996). With a GIS, many more independent variables
can be used in a multiple regression model, and data anomalies are much easier
to ﬁnd on a map.1156  Fryrear, Prill and Worzala
 Survey Background
With GISs simultaneously becoming increasingly powerful and less costly, a
survey was designed to elicit the attitudes of corporate real estate executives and
managers toward this new tool as well as to gauge how extensively it was being
used in the business community. The survey was sent in December of 1996 to
559 randomly chosen members of the National Association of Corporate Real
Estate Executives (NACORE), an association of real estate professionals who work
for corporations managing real estate assets. The primary sales revenue of these
corporations comes from activities other than real estate. A total of eighty-two
surveys were returned for a response rate of approximately 15%. This response
rate is not surprising given the type of instrument (mail survey), the subject matter
(a relatively new technology that is highly technical) and length of the survey.2
Additionally, the response rate itself provides some evidence that this particular
technology may not have gained wide acceptance within the corporate real estate
community.
 Research Objectives
The main objective of this study was to explore how extensively GIS technology
was being used in the management of corporate real estate assets. Secondary
objectives were to determine how the company used a GIS, how long it has been
used as well as the costs associated with the technology. Finally, we were
interested in determining the speciﬁc uses of the GIS and their relative importance
to the responding organizations.
 Analysis of the Responses
Although increasing strides in technology would have suggested an increase in
the use of GIS by real estate executives, a large majority (61%) of the respondents
indicated that they did not use GIS in making business decisions nor were they
planning to use it in the next year. This ﬁnding is important as it provides
signiﬁcant evidence that the use of GIS may not be as prevalent as would be
expected in the corporate real estate community.
Exhibit 1 summarizes the types of corporations that indicated they used a GIS.
Retail companies, the most extensive users of GIS in the sample, represented half
of the thirty-ﬁve companies that indicated they did use a GIS. The remainder of
responses were widely distributed among the categories with real estate
development companies the second most common user.
It was speculated that the larger organizations would be more likely to employ
GIS technology. However, the size of the responding organizations (measured by
reported annual sales) that employed a GIS was somewhat surprising. Results
detailed in Exhibit 2 indicate that only one-third of the GIS users had salesThe Use of Geographic Information Systems  157
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Exhibit 1  Respondents by Type of User
Type of User Number of Responses Percentage
Retail 17 50.0
Real estate development 5 14.7
Government agency 2 5.8
Property management 2 5.8
Professional management 2 5.8
Public utilities 2 5.8
Light manufacturing 1 2.9





Note: Total is greater than 100% because multiple answers were received.









More than $1 Billion
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Exhibit 3  Capital Outlay for Computer Hardware for Respondents that Use GIS
Costs of Hardware Number of Responses Percentage
$2000–$4000 3 9
More than $4000 28 88
No response 1 3
Total responses 32 100
Exhibit 4  Cost of Software for Respondents that Use GIS





More than $4000 21 66
No response 5 16
Totals 32 100
revenues over $1 billion while slightly over half (54%) had sales revenues of under
$500 million.
About two-thirds of the respondents owned their systems and one-third were using
some type of lease agreement. Evidence of the relative newness of the technology
became apparent when respondents were asked how long they had been using
their system. Almost 75% had adopted the technology in the last four years, and
only two ﬁrms had been using their system for over ten years.
To ascertain the process used by the ﬁrms to establish their systems, respondents
were asked if they purchased new hardware speciﬁcally to run their GIS. The
majority (65%) responded afﬁrmatively. Respondents were also asked if they had
changed their original system and, if so, how those changes came about. The
answers were evenly spread out among (1) purchasing new hardware; (2) leasing;
and (3) utilizing existing hardware.
Although costs have dropped in the last few years, a GIS is nonetheless a relatively
expensive capital outlay for any organization. Exhibits 3 and 4 show the capitalThe Use of Geographic Information Systems  159
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Exhibit 5  Type of Data Purchased by the Respondents Who Use GIS
Type of Data Number of Responses Response Frequency (%)
Family size 26 81
Income 25 78
Housing proﬁle 24 75
Age 23 72
Education level 21 66
Housing costs 18 56
Retail expenditures 17 53
Lifestyle proﬁles 16 50
Total expenditures 8 25
Zoning information 6 19
Assessors records 4 13
Building permits 3 9
New building permits 3 9
Note: In addition, the survey produced one response each in the following data categories: land use,
presence and location of infrastructure, natural resources data such as hydrology and topology, and
competitor information.
outlays that were reported. The majority of respondents spent over $4000 (88%)
on both hardware and software purchases (68%).
GISs frequently require data from outside sources to perform the desired analyses.
Data vendors offer data in a ready-to-use database format that can be seamlessly
integrated into a GIS. The types of data being purchased by the corporate real
estate executives as well as the cost of the data are two important areas to examine
more closely. Exhibit 5 details the type of data the ﬁrms received from their data
provider with socioeconomic variables being the most common.
Related to this was the issue of how much organizations spent on data purchased
from outside sources (data vendors). As detailed in Exhibit 6, results indicate that
the great majority of ﬁrms have spent over $1500, with almost 50% of the
respondents spending over $2,000 on data from outside sources.
A related question dealt with the percentage of data that a ﬁrm uses that originated
from the ﬁrm’s own operational activities (proprietary data). Such data as historical
sales ﬁgures, customer demographics that can be gleaned from credit information
and other pertinent data can all be used to help formulate operational strategies.
Responses were concentrated in the lower amounts, with 95% indicating that less
than 60% of the data used was proprietary.160  Fryrear, Prill and Worzala
Exhibit 6  Cost of Data for Respondents that Use GIS





More than $2000 13 41
No response 5 16
Totals 32 100
Exhibit 7  Alternative Applications for the Use of GIS
Application Number Using Applications
Respondents Using
Application (%)
Site selection 26 81
Demographics 26 81
Strategic business analysis 23 72
Business presentations 18 56
Regional sales 18 56
Territory development 17 53
Print ads 15 47
Gravity analysis 13 41
Radio ads 12 38
Billboard ads 11 34
Another question focused on how the responding organizations rated the
importance of a GIS in their business activities. A series of GIS applications were
listed and respondents were asked to list all of the applications that they use GIS
for and, more importantly, to rate how important that application was to their
organization. Exhibit 7 details the alternative applications of the GIS while Exhibit
8 summarizes the relative importance of these alternative applications to the
corporate real estate executives. Over 80% of the respondents used a GIS for site
selection and analysis of demographic data. Additionally, a large percentage
































































Exhibit 8  Relative Rankings of Alternative Applications of GIS for Business Decisions
Application Very Important Important Neutral Not Important Irrelevant n
Site selection 21 4 1 0 0 26
Demographics 16 6 3 1 0 26
Strategic business analysis 12 8 2 0 1 23
Business presentations 3 10 1 2 2 18
Regional sales 6 4 2 3 2 18
Territory development 4 6 3 2 2 17
Print ads 2 5 6 0 2 15
Gravity analysis 6 3 1 1 2 13
Radio ads 0 2 4 3 3 12
Billboard ads 0 2 2 2 5 11
Note: Other uses listed: Location aid, land record management, and map production.162  Fryrear, Prill and Worzala
also identiﬁed these three applications most frequently as being ‘‘very important’’
to them.
 Previous Survey
This survey included several questions which were similar to those contained in
a survey done in 1993 by the editorial staff of GIS World,( GIS World, 1994).
One question focused on the availability of qualiﬁed GIS personnel to work for
the company. In the GIS World survey, approximately 70% stated they had no
trouble ﬁnding GIS operators. However, in our survey over 50% (57%) indicated
they had difﬁculty in ﬁnding qualiﬁed personnel. This is somewhat surprising, as
one would have speculated that the acceptance and popularization of GIS would
produce a greater number of qualiﬁed GIS operators. However, this could be due
to sample bias as the respondents to the GIS World were all subscribers to the
trade publication and therefore more likely to be using a GIS. The present survey
of corporate real estate executives would not necessarily be predisposed to be
using a GIS.
Alternately, this greater difﬁculty in ﬁnding qualiﬁed personnel now compared to
1994 suggests to me that demand for GIS-trained employees is out-running supply.
This could be a sign that GIS technology is now catching on quickly in the
corporate real estate community.
In the overall importance of GIS to the organization’s mission, results from this
survey mirrored those from the previous research. Ninety percent of the
respondents stated that GIS was ‘‘very important’’ or ‘‘important,’’ which
compares with 75% of the respondents from the earlier survey who stated a GIS
was ‘‘critical’’ or ‘‘important.’’
 Limitations
This survey sought to obtain information on GIS usage by corporate real estate
executives. Although the number of survey respondents is sufﬁcient to make some
generalizations, the fact that so many respondents were not using GIS makes it
difﬁcult to draw any ﬁrm conclusions from the relatively small number that
reported they were using GIS. However, the survey results do help provide
direction for future research, particularly some reasons why so many corporate
real estate executives have not started to incorporate this technology, which would
allow them to keep track of their real estate assets more efﬁciently and effectively.
 Conclusion
This survey of corporate real estate executives was conducted to examine several
issues concerning the use of GIS for the management of corporate real estateThe Use of Geographic Information Systems  163
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assets. First, we wanted to determine the likelihood that GIS was used by corporate
real estate executives and which type of organization was more likely to use the
technology. Second, we were interested in the capital outlays required to
implement a GIS in terms of hardware, software and data. Third, we wanted to
determine the various types of data, which were used by the corporate real estate
executive, and how the data were used to make decisions. We were also interested
in the availability of qualiﬁed personnel to implement a GIS. Finally, we wanted
to know the importance of GIS in the organization’s overall mission.
One of the major ﬁndings is that GIS does not appear to be used as extensively
in the corporate real estate community as one might expect. Over 60% of the
respondents indicated that they did not and were not planning on using the
technology in the near future. Of those that did indicate that they used GIS, the
retail industry was the predominant corporate type employing the technology. The
authors thought that larger organizations (who were the main respondents of the
survey) would make the necessary capital requirements to purchase and make
operational a GIS, but smaller companies seem slightly more likely to employ a
GIS. The survey provides evidence that costs associated with GIS technology are
decreasing, mainly due to the decreasing costs of computer technology. As far as
data usage, demographic data were the most important type used by the
respondents. As far as applications, respondents indicated that GIS was most
frequently used for site selection followed by demographic data analysis.
It was interesting that over half (57%) of the organizations who reported using
GIS also indicated that they had difﬁculty ﬁnding personnel qualiﬁed to run GIS
analysis. This ﬁnding provides evidence that GIS education could be an important
addition to real estate education programs. Finally, speculation that GIS was an
integral and important part of a ﬁrm’s operational capabilities was conﬁrmed by
the majority of GIS users reporting either a ‘‘very important’’ or ‘‘important’’
rating to almost every category of application. Additionally, 90% of the
respondents stated that a GIS was ‘‘very important’’or ‘‘important’’to their overall
corporate mission.
Overall, the results indicate that GIS is being used by some corporate real estate
executives successfully but there is clearly a large number of companies (57% of
our sample) that have not put this relatively new analytical tool in place.
Additional research is necessary to determine why many of the respondents have
not adopted this new technology, which could enhance the decision-making
powers of the corporate real estate executive.
 Endnotes
1 See Thrall (1998) for an excellent discussion of these applications of GISs in the real
estate industry.
2 A copy of the survey is available from the authors on request.164  Fryrear, Prill and Worzala
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